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PRELIMINARY AMENDMENT 



Prior to initial examination, please amend the above-identified patent 
application as follows: 

Amendments to the Specification begin oripage 2 of this paper. 
Amendments to the Abstract is on page 12. 
Remarks begin on page 13 of this paper. 
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Application No. Not Yet Assigned Customer No. 28289 

Paper Dated: December 23, 2004 

In Reply to USPTO Correspondence of N/A 

Attorney Docket No. 1455-045724 

-In the present invention, the Si content in the Fe-Si-based sintered powder 
obtained as above is restricted to 25 - 70 wt%. If the Si content is less than 25wt%, it is so 
small and thus diffusion rate may be very slow. Also, the high density of the annealed 
powder may cause #*e-a_drop of the dispersion when the coating process is performed in 
practice. Since the content of Si exceeding 70wt% allows the main component to exist as 
FeSi2 and a mixture of extra metal Si phase, the metal Si component contacts with the surface 
of material to increase the creation p ossibility of creating defects on the_surface during the 
siliconizing process so that the control of the silicon content as siliconized may be difficult. 
In other words, by restricting the. Si content contained in Fe-Si-based sintered powder to a 
range of 25 - 70 wt%, it is possible to manufacture Fe-Si-based composite compound sintered 
powder having FeSi 2 > FeSi, Fe 5 Si 3 or Fe 3 Si as a main component. It is more preferable that 
the content of FeSi2+FeSi among the Fe-Si-based composite compounds should be restricted 
to 90wt% or more with respect to the total weight of the sintered powder.— 

Please replace the paragraph at page 13, beginning on line 8, with the 
following rewritten paragraph: 

—When Fe-Si-based sintered powder manufactured as above is mixed with 
MgO powder and is used as the coating agent of electrical steel sheety-fei s. This mixed 
powder is made in a slurry state and coated on the surface of the steel sheet by using a roll 
coater, which is most economical in commerical p roduction-stafe. The Fe-Si-based sintered 
powder as the siliconizing agent should be made as fine as possible, which . This enhances 
the coating workability in a production stag o comrnercial operation and is advantageous in 
terms of management of surface shape on the diffusion reaction. However, since the Fe-Si- 
based sintered powder where annealing reaction is completed is in a state of fused lump by a 
high temperature and long term reaction, it is necessary to control the grain size of the 
powder as fine as possible.— 

Please replace the paragraph at page 13, beginning on line 22 and ending on 
page 14, line 7, with the following rewritten paragraph: 

-Accordingly, the present invention m a k e s r equires that the grain size of the 
Fe-Si-based sintered powder finely -be fine considering such a circumstance. Finer A finer 
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AMENDMENT 



Sir: 



In response to the Office Action of January 16, 2007, please amend the 
above-identified application as follows: 

Amendments to the Specification begin on page 2 of this paper. 

Amendments to the Claims are reflected in the listing of claims which begins on page 5 of 
this paper. 

Remarks begin on page 7 of this paper. 
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temperature and long term reaction, it is necessary to control the grain size of the powder as 
fine as possible. — 

Please replace the paragraph beginning at page 14, line 25, with the following 
rewritten paragraph: 

- As aforementioned, the invention utilizes the conventional manufacturing process 
of a grain-oriented electrical steel sheet including the steps of: producing a steel slab; 
reheating the steel slab; hot rolling the reheated steel slab; annealing the hot-rolled sheet 
and cold rolling the anneal annealed steel sheet to adjust the thickness of the steel sheet; 
decarburization annealing the clod - rolled cold-rolled steel sheet; performing a high 
temperature annealing of the steel sheet for a secondary recrystallization; and finish coating 
an insulating film. However, the invention is not limited to the above concrete manufacturing 
process. For instance, the inventive process may omit the ho t rolled hot-rolled sheet 
annealing step, or can be applied to a manufacturing process of an electrical steel sheet 
including the nitrizing nitridinq step together with the decarburization annealing. - 

Please replace the paragraph beginning at page 20, line 21, with the following 
rewritten paragraph: 

- Next, one of the obtained cold rol l ed cold-rolled steel sheets was coated with an 
annealing separator formed by adding 3% Ti0 2 powder to 100 part parts by weight of MgO 
corresponding to the manufacturing condition of the conventional normal product, to 
manufacture a grain-oriented electrical steel sheet. The remaining cold rolled cold-rolled 
steel sheets were coated with powder coating agents, which were dispersed in water and 
made in a slurry state and have different compositions and different grain sizes as shown in 
table 1 , by using a roller coater. After that, these steel sheets were dried at a temperature 
below 700 °C and coiled to obtain large-sized coils. - 

Please replace the paragraph beginning at page 25, line 6, with the following rewritten 
paragraph: 

- Next, siliconizing composition was formed in slurry in a slurry state by mixing 25 
part parts by weight of Fe-Si-based sintered powder having a grain size of -325mesh and 
containing 50% Si with 100 part parts by weight of MgO and then dispersing the mixture in 
water. The siliconizing composition was coated on the surfaces of the obtained 
decarburized annealed steel sheets by a roll coater. After that, the steel sheets were dried 
and coiled to obtain large-sized coils. — 
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METHOD FOR MANUFACTURING HIGH SILICON GRAIN-ORIENTED 
ELECTRICAL STEEL SHEliT WITH SUPERIOR CORE LOSS PROPERTY 

TECHNICAL FIELD 

5 The present invention relates to a method for 

manufacturing a high silicon grain-oriented electrical 
steel sheet that can improve magnetic properties , 
especially,/) core loss characteristic, and more specif ically, 
to a method for manufacturing a high silicon grain-oriented 
10 electrical steel sheet in which^ powder coating agent 
containing an annealing separator for siliconization is 
coated on the surface of a steel sheet, and finished 

provide- . 

annealed to thereby^ mafmfanti^ an electrical steel sheet 
with outstanding high frequency magnetic properties as well 
15 as outstanding commercial frequency properties. 

BACKGROUND ART 

Electrical steel sheets are generally classified into 
grain-oriented electrical steel sheet and non-oriented 

20 electrical steel sheet. Grain-oriented electrical steel 
sheet contains 3% silicon (Si) and has a texture in which 
grains are oriented in an orientation { (110) [001] } . 
Superior magnetic properties in the rolling direction allow 
these grain-oriented electrical steel sheet products to be 

25 used as core material of transformers, motors, generators 
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contained in Fe-Si-based sintered powder to a range of 25 - 

70 wt%, it is possible to manufacture Fe-Si-based composite 

compound sintered powder having FeSi 2 , FeSi, Fe 5 Si 3 or Fe 3 Si 

as a main component. It is more preferable that the content 

of FeSi 2 +FeSi among the Fe-Si-based composite compounds 

should be restricted to 90wt% or more with respect to the 

total weight of the sintered powder. 

When Fe-Si-based sintered powder manufactured as above 

is mixed with MgO powder and is used as , coating agent of 

she-e±> "this 

electrical steel sheet this mixed powder is made in a 
slurry -stafeiP and coated on the surface of the steel sheet 
by using a roll coater, which is most economical in 

o/nmerc/o./ 

production -srfcag#f The Fe-Si-based sintered powder as: ne - 



siliconizing agent should be made as fine as possible^ , 

;Thi5 commercial o&^ctnor) 

15 -wtti^i^ enhances the coating workability in .a^ p^f^ucti oyt^ 

-s-bag^ and is advantageous in terms of management of surface 
shape on^diffusion reaction. However, since the Fe-Si-based 
sintered powder where annealing reaction is completed is in 
a state of^ fused lump by a high temperature and long term 
20 reaction, it is necessary to control the grain size of the 
powder as fine as possible. . ALtA* 

Accordingly, the present invention A *m&fee-a the grain 

fhe J be f/n£ 

size of A Fe-Si-based sintered powder. •f L ±f^eiy considering such 
a circumstance . ^-Finer grain enhances the dispersity toward 
25 slurry state and improves the coat ability. Also, by coating 



13 



WO 2004/044252 



PCT/KR2003/002413 



15 

conventional manufacturing process of a grain-oriented 

electrical steel sheet including the steps of: producing a 

steel slab; reheating the steel slab; hot rolling the 

reheated steel slab; annealing the hot-rolled sheet and 

5 cold rolling the annealed steel sheet to adjust the 

thickness of the steel sheet; decarburization annealina the 
C6/<J- 

^i-aQt^ rolled steel sheet; performing a high temperature 

annealing of the steel sheet for a secondary 

recrystallization; and finish coating an insulating film. 

10 However, the invention is not limited to the above concrete 

manufacturing process. For instance, the inventive process 

may omit the hot^ rolled sheet annealing step, or can be 

applied to a manufacturing process of an electrical steel 

J 

sheet including the nitri&ing step together with the 

15 decarburization annealing. 

The invention does not limit the initial composition 
of the steel slab, but it is desirable that the steel sheet 
to be coated with the siliconizing powder coating agent in 
the form of slurry contains 2.9 - 3.3 wt% Si. If the Si 

20 content is less than 2 ...9 wt%, core loss becomes severe, and 
if the Si content exceeds 3.3 wt%, the steel sheet is 
brittle so that cold rolling characteristic is very poor. 
More preferably, the steel sheet contains C: 0.045 - 0.062 
wt%, Si: 2.9 - 3.3 wt%, Mn: 0.08 - 0.16 wt%, Al: 0.022 - 

25 0.032 wt%, N: 0.006 - 0.008 wt%, remnant iron and 
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